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(54) CONTINUOUS VAPOR-PHASE POLYMERIZATION OF PROPYLENE 

(57)Abstract: 

PURPOSE: To stably and economically obtain a polymer of good quality and good particle shape 
in high yield. 

CONSTITUTION: Propylene is continuously polymerized in the presence of a catalyst 
comprising (A) a solid catalyst component containing Mg, Ti, a halogen, and an electron- 
donating compound, (B) at least one member selected from organic compounds of Group IA, IIA, 
IIB, IHB, and IVB metals of the Periodic Table, and (C) an electron-donating compound. The 
propylene is fed in a liquid state into a liquid-phase polymerizer along with the catalyst at 50° 
C or lower to fill the polymerizer, and is partly polymerized for 1-60min on the average in an 
amount which is 1-1,000g per g of the component (A) and is 0.005-5% of the propylene supplied. 
Thus, a prepolymerized catalyst is formed. The reaction mixture is then continuously fed to a 
vapor-phase polymerizer, with the unreacted liquid propylene as a carrier for the 
prepolymerized catalyst, to thereby polymerize the propylene in an amount of 10,000 g or larger 
per g of the component (A). 
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* fc W«ET-cMSi t U it i> © 

[0 04 7] *mi<>C*s^-cm^t>ti2>l3Lft (B) ©w 

LTtt. y^A. vi/*i"?A. ffi 
IS. ^XSfcttT^S-^A^O^WiWWSi^^^ 

swa^BKb^aa^tf^ft*. ±i5©w«S£ urn 
T)\>*>mt l-c«. e»*/ctt^«ig©^5R» i - 2 

y^-?A. i/xfji.7ni")A, yx^uffiis. hy 

^f-^T^S-^A. M;i?-;l'hTJt'S-9A. MJ 

a. h y -<v^^;utji-5-^a. h y-f y:/ux;U7 
jl/Si'jA, h U n -•^*i/JUr;l'5-'?A. h y n- 
**fA7*5i'>i». hy (2 -jH-fr^ls+b) 7 
;U5--5A. h y-n -r^Jl/TJUS^-f A. J>y?-;l> 
r^S-^A^O^-f F» i/X^JlT JUS x-^A^O? 

K. x*;U7A>sx>i; A-feX+fn^-f F. x?;l<T 
^5--jAy?D7-{ F. v rf=f-A/7 ;u 5 ~ 9 a £ 
D7^K, ^vy^rii'Si^A^^a^-f F. 33 

{tV>S.=f-)^7)V 5 x-t; A. 5?-f V ^^TJW 5-^Ab 

f y f. yifws^AtFn', itx+hTfo 

h yT^*Jur^s-^A*i»*b(.>. cn^© 

[0048] EtC2|E»w«:*$c>rffit,>6nifiX» (c ) 
©«^4tt{t^£l/-r«. W«Kxxf-;v. -jr-f* 

[0049] *««ixf Btrau/cfiJ^- 
(A) ©H(*tt«fiJE»©8B»©K{Cffl^6la45ltS'J 

(v) <tig«©^t^*^tf6ns. 4*rt>. mtum 

*}>W>&x.x?)l>, 5?#J5l*;l/sK>Mxx^il/3Wlf* 

[0050]* orm»W«:flg|»«i*;UjK>g(xx^;u 

^otvi/. SH^JK 7Pt*>Kx*-;l\ ^oft 
>Kx^Jl/R^»Mx^jl/^£'«r^-f 4 C ttfi-C% 

44WT5. P-H 
^-JU. p - h;l"f;UMx^;k rxxK-*^ 
;k rxxSJx^;l/%£*W'5Ci*i-C#-5. ±IB© 
WISMxx^JHi. J|i8rCffll,>-C*><fc<. */c2«Jii± 

[0051] s/c* -<m<Dmi&mmt&tot vx 

50 ti.-M^R'.Si (OR») t X 4 .<..o-C*Stt** 
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«0^s^3, l^t^4. 1 ^ s+ t ^4&*&£Sl 

[0052] ^(*W!iU-C«. f-^yh4^>^>, 
T-h^xK^X f- h ^ - n - yp^^^^^ 

+> / >'^ f* h^- i r h7- 

' ^ + X (2 -x^b-x+V+f) T" h7tX 

(2 -x*;U:/h*^) >5>, r^** (2 -y h 

^h'jy h + ^>7>, n-^PbVUh y y h+^-> 
5> % i -ypfJi/ h b^U9> % n-7*)\sY 

^h+'»7>, i-^;H>>;yh^^>7>, s 
ec-^M^h*^>7>, t-r/^MMh 
+^>7>, 7xXjbh»jyh*i/V7>, ex;bh y 20 
^Ft^>7X y^;l/Fyyh^>7>, 
D^t^i/h'jyht^x ^ppy yy h 
3-^oa7'ub , ;i/hy^h+^7> > 
4-^ODMJyh^»7X h yxF + ^7>, 
y^h >JxF^»7> l x^hyxh+^7 

n-^Pb'Jl/ h yxF^>^>7> ( n-^;l/hy 
xht^>7>, 7xx;i/hi;xF^>7/ ex;u 
hyxh + ^7>, 3-rs y^Ptvi/h yx h+>> 

5>^>, x^;l/h y- i -^DsJ<*^^"7>, i 

y*s/5/9>, ^f;i/^^^>7X ^y^-ji/^y 

h*i^5>, n-^of^^I/^K'»7>, 
n-^PbJl/X^l/i/yh^>7>, y-n-ypb* 
^ht^>7>, i-^PfJMf^h^i/ 
^-i-^Pt'Jl/^h+i/^X n-^af 
i -^Pt'J^^ h*^>^>, n-^M^^ 
yyK'»7A n-^xf;l/^h+^>7 
>, n~^^;l/-n-^ObVU^y h*^^> k n - 
^-i-^pf;l/^K^>7>, 5P-n-^^ 
;^ht^>7>, i-^;M^^^^>7 40 
>, ^-i-W^Ft^>7>, sec -zf?)l 
xfj^K^7>, ^-sec-^^K 
^>y>. t-^JM^^H 1 ^^/ t 

^Hr^7X t-7*)\s-n — + 
>->y>, ^V7^l/^h + ^>7>, n 

n-^Pt'Jl/^ H^>*>^>, n-f^JUy^Jl/ 
^Ft-»7>, /;^;M^l/^h+i/$/7 

*xjl^y h*^>^>, ^x^;^ 50 
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h*^7>* ^X^Jl/yX h + ^>7>, i^-i-^ 
Pfik^x h*i^>^>. sec-^f^Wi/xh 
*^>-7>, t -^*;uy ^y 
n h*->:>y > v h yy *;Uy h**^>5 
hy^f;l/xh + ^>7>, H;y*\>u- i -7a 
#*^>5>> h y^^-n-^P^^>7X h 

y>^- t -:/h*^>^>, hyy*;u-i-:/h 

*->i/^>, hy^^;l/-n-^h + ^>7>, M;y 
^•;U-n h*V:>y h 'J^^7xy^'>-> 

>, i/^ppi/xht^>7>, ^^an^^x y + ^> 
h y /p^ex h^^^^i^nr^nt 
isisvy, *>l<«^pt y-P*^>-7>tt£#*tf 

^TfcJ:<, */c2a«±*il^*^C^SlS?-li-'Cft 

[0 05 4] Jl#tf]CC«, BtBW. N-^W^ 

N-^y*;UT S Ktt£©T5 KSWfc^», 2. 2, 
6, 6-fh7^^;l/tXiji;> 4 2. 6 -isJV^Ki 

bvi/b^y iP>, 2. B-y-f vy^/u^yy:/. 

2, 6- WV7*rt>-4 -y *JUfcV*y 2, 

2, 6- h yy*jn*"*yy> % 2. 2, 6. 6 -f- h 

vx.*)lV*<VZs> % 1, 2, 2, 6, 6, — :>*y* 
;utr^y^>, 2, 2, 6. 6-f h7^f;i/-4-t* 
•^ys^i^cWx- K (2. 2, 6. 6-f H 

^ft^ta, 2, e-^^v^Pbvub'y^^, 2. 6- 
^^y^jut"yt?>, 2 --<y^Pb-;u-6-y^;u 
b-y^>sc<b*ot:y^>»{t;^, 2. 2. 5, 5-?* 
h7^^;i/fay^>, 2. 5 -s^-f v^ntfjutfu y 
2. 2. 5- h yy ^fpy^> t i, 2, 

2, 5, 5-^^^f;l/b'py$/>, 2. 5-5/-f 7 

^^trpyy>tt^©trpy^>^fc^«r % hyy* 
;l/T5>, h y x^jl/T^ >, hy^7$>, hy 
^>^7 5>, f* h7^^X?U>i/7^ ^4 
V^P^xf;l/7*> v tert-^^y^;U7 5 

>. ^yxxjur^>, ^-o - h *))i>y s>fr£<DT 

$ >Jh{t&Vl> N. N-^x^;UTxy> % N. N-^ 
A v 7a b';ur x y y >^{b^» 

I 0 0 5 5 ] * tT±^0/cS^^14{t^«ttffl b 

[0056] (a) (ommms&ft 
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0 00 5-2. 5 5 V^;U (mmo 1 ) . 
U<(iO. 0 0 5->-lmmolKffi§t41t!ftfflt 

[0057] $/c. be» (b> ©wa^stt^t*. « 

tt^atU^l'J^ASfcO, 0. 0 1 - 1 0 Omm 
o 1 . iff*b<ttO. 0 2~~5 Ommo 1 ©ift&T?GWB 

{005 8 ] stoffi# ( c ) om^mmkit&m*. m 

^OfU^l'jvH^*). 0. 0 0 1-1 0 0m 1( 
mo 1 . *?*b<«. £0. 0 1 -5 Ommo 1 ©iSK 

[ 0 0 5 9 J *ftVHC*s^-Ctf ^^JHlS^tt. )tt«fiS^ 

(a). (B) . (O tjSttT-aeuvfcso-ctrr 
©ss^o i *h;U:6 o^jar©¥^i!SS^iatc-csiffi 

^ttTSttS*. Sjfi^T'ab-UXDO. 005 

%u±.s%MT<o*Kxmtmm& (a) i gs&ij 

14^1/1 00 0g*J5l£Sti-tt?5. 

{ 0 0 6 0 J $!691tc:tett*=j£^2IA«8tt. 

js^$n^t>©r«^<. m*.\*fSft (a) . 2< 

(B) . <C) *#^?i|ffltc^HiS^S^A-r2» 
(A) ififcfl- (B) *JStt3tt/c&«:iiS# 

(c> tmte$Mx?mm&Tz-m> m& (b> <tia 

# (O £«M;*tffc«{a3t# (A) <bS«3tft:^« 
S^TS^ffifc-S^tt^ibfiJE^ (A) <fc(dc# (B) <tfi£ 
9* (C) ££«M3tfT^ffiS^?-*:^&£&K/fl-f 

(b> fcj:^^ (o i±m&A?z±im®.micm 

«!8©SttBfi£SK:£A3tt*. 2^6WK*5C>r«. * 3 

^flm^gtC^KSAf £ C <b*W* bt». 
[0 06 1] *»^K*Jt>rffiffl-r4j8t«^citU>« 

2>&£©m*JR*£A/Cl»Tfc<fc(,>. b*>b. XIH 
tttctt*©^S£gCcfcc>r*JKJ£©*U7 ^ >£@ 
JKb»ffiJfl3*lS£i#2K. &{b*SW*Sll<*n*<i: 
S£JE*J«:KffW*b*;fc«>> 9 9%&±<Dl&t6&5l,<D 

£31. WrtbksR&i-w&H. o. n, < 
sSiHt^ftttfa^sn, mtfctietfi o P P 

[0062] ^«fi^(cffifflr^sit>3g». a^^s-c 

^©««6S^©fPffl<tffl«^-ClS*5S<. 
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[0063] ^«*^©^©fiS«5 0 *CWT-C*6IS 

QfttasMS sitaas- 50*0-50 
•ctcatms. 5 o -c «fc o m^umxn^ tmttimfS. 
b o o -cs? * b< «t i >. 

[0064] ^fi»£©BS©II;>Jtt. SSSt&ttTK^ra 

) 3«IK©$:£14«>tI?&14*>6*?* b < ft < . ilS 1 0 ~ 5 
0kff/cm*Ga><E>iI5£;*ttS. *7t. ^«S£©K 

j£«*>e>»ffl£j£«^©rt^©*fii£*. «e^*i«ai^ 

^tS£©l$©E#tt»fflS£5It>g<fc 0 SE«,»E*-C* 
SSSttSCitfifSbO. 
[0065] KJfcS-t* •SiSttT'P £b>©»i. 

£gtc&te-r4*t*:?'ciei/>©o. oo5%ti±5% 

WT^HftttJSfiR^ (A) 1 emtc*) 1 >iC»U 1 0 0 
0 ©0. 0 1 %)H± 1 %«T*^B«*MifiE» (A) U 

•3. @<*tt^^ (A) 1 g^/cO©J5lt«31*<b*tt^ 

a*JAM{t-r5fc*ig^a«j-cft<. mmmm* (a) 

1 B ^fc»J©Slt»3Hi-5jB[^afU>©«36iii>fe^<t 

aasti-?-©^*^ a bfc o -r * . 

[0066] ^«S£©l£©K!£&rt-C©¥fc^@B3FfKI 
:o «. ±IB©JSlS3#5«tt^citU>©««:»a^*J: 

sw-b-c. i^«±6 o^feiT<p6assn*. sfcBX 

9t (B) (A) *©?-f >HT-©*;HtS. fiX» 

(A) ifiS» (B) i©«ttf*^fltt^*J|Bte§n** 

-c©iffii^iffl<t^His^©¥^?fifa^ia©fa-c^3*is 

*iaii*ffl4*mT*L/dI»l$l8!D. JSl&©«*filftT 
i©M»tctel,»r. 0. ISSxDXexp (-300 
0/T) ^ 1 00*S*#(Ct:J|j63n4C4*s»*b 
<. «fcO»*b<W. 0. 5£SXDXexp (-30 
0 0/T) ^20-C*4. C©ffi#ttB£iffl*.TA£C> 
to <tftMe8ffitt*ifiT-r-6te*ti**»3. C©ffi*««H«:a^ 

•5. 

[0067] JI5fiKStlfc^fi»^*l!ifi«. *l,>-e*RlE 

©jR^ob-u^asai^br. ©iw^i- 
fcbrttii&stt. m&wmst (a) i g^fcf) i o o 

0 0 gtU:©-7a ^tBS^SloS 

* z 7 -*ii-s{c®*isf©«ia 

so »*jibfc-ss4*e«!:brfiefflb/ti3b-r»^4 
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[0068] »gfc££ttgffi£*£ O-CW. tiLtbmjVxfo 
[0069] ^0tU>©MB, M&ft<DM£L%:m<D 

MSR-CH=CH,€a-tl'7^ > (Stf. R«, 10 
TkSRMT-S te» 2 - 1 0 41. 2 - 8 fKZJgyRISWS: 

:/U > <t'©^i>S *> L< tt^a tr U> £ a - * U 7 

[0070] a£osj£*fN*. s^»©an^*?fij®s 

ItaUtctftoti. H<*)ttS8fiS» (A) U3fc*)100 

S2 0~ 1 OO'C. E^J2~5 0 kg/cm'G, S£ 
ISIffl (¥^S5S^M) 2 0#&l>U5B$IH|{cjlwrtt*. 20 

[0071] m-£&<Dfrf-m*mB?z>tcito<D*&*>m 
s& **£©££&#? 2 f^w±K*KmT 5 c £ «> 

[007 2] 

[ 0 0 7 3 J SSfcW&tfJ±iSOTK:fc<.>-C. h 

(OTMFRiBt)tt, J ISK 7 2 30 

1 0*#1 4«C«fcOiM3gOfc. 

[0074] Stt^HUttCfglir***^^^^ 

axFXYius-r) «. «T©«t^«:»jSL/c. -r&fc 

i^f*4g4*i'l/>2 0 0m 1 

2 5"C©@fi««: mrattJBU. tfttias&itjiO. ttffi 

[0075]rStt«. HttfcHifiS^ (A) USW© 
*df**«« <k) **"T. "0 

[0076] s£#tfc^8ta#tf©ra*tt. m-s&m 

A. («TaiC>9) "C^l/fc. Sfc. ¥■ 

«W4S«WK©)5<Hia«©fi»iiMI5 0 

0 5 tf «T©«iWia: : F-©«^*»tW»*"C^OA:. 
[007 7] x^U^-^atU^l^Oi^U^ 
$#J6ttB*#:£ (1*) ttKFT- I R5MBfCJ:9fl 
JEU 72 1cm"', 73 1cm" 1 , 734 cm-*. 7 50 
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4 0 cm-'Ot-fiOSfflLfc. 

[0 07 8] HifiWl 

W> H<*«!&fiSa (A) ©SIK 
JS#8B£«;t/c2 0 lOKMtc. 4i7y*j/'>A 
$3158 0 g (3. 3mo 1 ) *An. C*l{CH9JR4. 
Og. 2 -s.*A^*VS-)\>2. 2 3kg (17. 1 
mo I) . F7-n-7h+^Fl. 12kg 

(3. 3mol). h U- i - Va^+->r;U5x-5 A 

1. 35kg (6. 6mol) *flDit. 9 0'CSl?gI 
U M3R«>-JUT-C 1 B$fffl88¥b/c„ 9|»«k» 1 4 0 1C 

*r#wi/T 2 vy*s/->At**> 

£ r A- 5 - * A £S t?*3-j§«*f#fc„ 
[0 07 9] 0'C(C&i|JLfc?&. -fV^I/TJl;-'? 
AisiruvJ F 1. 03kg (6. 6mol) 4^*-* 
>7. 9 1 {C#9?Ofc«St*2S5Frffl*>WrttlAfc. £S 
*flQjlfc«, 2^18*^X7 0*C*-C^Sl/fc<tC5. 

fis©B#»£«j*£i?* ^ y -#t»e>n. *©Bft£ 
[ o o 8 o ] *«< Ltfi6tifcaeffli*^fiR«i*dt?^ 

9 •;-«:, QM?f>6. 2 6 kg (3 3mo 1 ) £ 
? pp 6. 2 6 k g-C#!WLfci8$t4:£ffij!JIia. 
fcfg. V*)WV"< V7?)13 6. 2g (0. 13mo 

i) tjoit. i oo-c-c3^rasit.s-a-A:. sati** 

iirftcttcj:*). HttW***U ME. Qfcft** 
>6. 26 kg**00^>6. 26kg-C$9(l/ 
fcg&fCSaU 1 0 0-CT2tWL.A:. £jS*JK: 

^*-y>£jjn*.. * * xt&to&tinbstifj: < 

£3 Sr. 3flS»fcftJWif|5*tfofc. *>< l/T. 
>K:»jSl/fcli{*tt«fi^ (A) ©X7«J-*»te. ± 

c5. Ti«2. sfia^-ci-^/c. 

[0 08 1 ] (a) 7'nfU>© : iHifi^ 

l o om l ©»m»W*Sit*. rtS»5 1 ©ffl 
mS^#Slt**JJ:VrtS8l3 m J ©^tBSSEKi*S;S^ 
S2S (2S©S^glB]K:lSttHtf >**:m?Z>) * 

[0082] »#*Bg>&l//crtS8l 1 0 0 m 1 ©5ICS 
K. _hfB -CW^tl/cH^ftiiiBK^ (A) ©x*y 
-41 7 0ml /h r (@i*M«!fi5E^ (A) £GT0. 
8g/h r ) te<fcO'««»fiR» (B) bbX^*-*ytCX 
20%{C#JPlLfch ';i^;UTA5--7A427. 5m 
1/hr ( h 'Jx^Jl/TASX-^AiL-CS. 7g/h 

r) ©sn^r«*&*ia>6o. JS(es±a$©R^n*>6 

tt«*WBbtea. Bi^xP4fflJf>. rtE440kg/ 
cm , Gte,i;0 { rt® i &2 5*C«:«^£*ie. H^fttjKfiX 
» (A) *J«fcCXftB8fiJi» (B) 4l5li;S^fiI«Wtc« 
ffio-C. liSE^ (B) tim (A) *©^f >M 

^•©*jn:k s • « 7 o . jgit»grt© s F«ii*taii^ra*> 
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jsa- (a) ti&ft (b> taymmm-mL^^iti 
i t ro^a^ra d* i* 1 8 o o #-ca *) . sic©«*t 

S£T1#2 9 8* KT*SOT, S'xD'Xexp 
(-3000/TDB5. 3 5r*ofc. 
[008 3] rt^8l5 L©£Ic.gK:. jS«^ofU>4 
2 4k g/h r (471/hr) ©*l£-Cttl&«:R!*& 
U J^g±$©lft#XPfr68»:tfXl'fc#£Kl£& J & 

atttttttci/fc. £j£«©?8?stt**se30fcfc. 

XP*W», «#*raiStrc. WE* 3 6 k g/cm' 

±IBrt§!» 10 0ml ©5l£8*>*>-eCK:{fcfc;*ft*« 
KS£5*©ttJifiX# (A) t (B) ©jg^«J. *$<fctf 

3 . 7 m 1 /h r ( 3 . 5 g/h r ) *W$mK.W& 

XT iSSSOTtfHfrfcl/fciC** H^WjStfiS^ (A) 1 
g^fcO 1 0 0 g©7Ptfb>#iKj£.LTI,>*C<t#:b 

♦a^urc. (b) tfis^ (a) #©?•* >m. 

^-©*;U:bS , «S'<bl§ID**-C*9 70. ^ffifi^© 

¥*$j?&8i$ih d * « 3 8 o Ki£.©te*tiasT 1 « 2 9 

8* KrftiOt, S'xD'Xexp (-3000/T 
») ttl. 12i*lH3tifc. *6£ffJiC. Sx 

Dxexp (-3000/T) ti6. 47imH3n 
fc. 

[0084] (a) ^afl/>©SWl^ 

m 1 ©fttBS^gsc. ±ga<D^«s^«««©^n e u > 

:7"a bU>#E**9. 7 k g/cm'tC&£J:5 

(C*fL0. OOSemol/molKtCiJc^Kl/t. 
MIOkg/cm'G, «^SK7 0 WiSS^ 

H4. 6B$Hi©&#r»&*tTofc. i^ft^w 

[008 5] 312 ©SttM^grtt. T'ci b' 

11. 5 kg/cm , {Cft4J:^«C7'afU>*^L/ 

oo, TKiRj&ST'CJfUXC^LO. 304mol/mo 
lK&SiSKL-C. M15kg/cm'G, 

88 0X1. ¥«3i»SWFlffl3. O^fWW^-Cfi^tfo 

te. 

[008 6] 2 ©»«*£«*> fcft* til 
{**P!^/ciC6. MFR3. 4g/10min. . X 
Yl. 6%. iSUfSO. 48g/cm ) , ¥*3tfrgl7 
5 0/i. aO. 14. SRtlB&^SO. 4il%t?* 
0. j§tt«4 7 50 0g/K«:fflSL. »im^Si» 
2m^«CfcWSfi£fc©£fi£«l£tt4 8 : 5 2t*-, 
fc. ftfc. mi©»ffifi^S^6!fi*WLA:*^(*«M 
FRO. 26g/10min. . XY1. 4%"C*o 
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[0087] mmm 

lessen© <-o r$&nfcBf*«i«)iS# <a> zm 

(a) ©^afu>©^Hi*^K:*5C>-c. HfcttJi 
(A) (B> *. 1 0 0 m 1 ©sic. 

gtcMl/fti-^, it« t 5 1 ©®£8Cct**&t,fcKW 

«isi«K:m>. (^) tm&Ko-c-favuxDfmm. 

[008 8] ^fltt^fC^^T. SxDxexp (-3 

ooo/t) «i. i zt*-3 tc*K mtetAtrnm 

10 (A) 1 e^tt*) 5 0 gO^Cif W>*lJg£t.L/-C(,>4C 
2%tctH^L/c. 

[0089] s&2©»*Bfi^a>e>i£#ffli//cs*M£ 

ft(COl»-C. jgtt«5 20 00g/g«:fflSO. MFR 
3. 9g/10min. . XY1. 7%. Sffiao. 4 
6g/cm\ ¥*rti&l 8 0 0 f*. ffO. 16. SfflJ 
t4^$«0. 6fi«%-C*-5A:. 
[0090] tb&tH 1 

HitfiXio (>o t?#e.ti/c@f*«j«fi£» (a) zm 

20 ^. (a) ©^otixXD^lfi^ffcfeci-c. BS. 
fi)t# (A) . (B) . (C) *$«fcor7'cib-U>££ttBfi 

[oo9i] m2<D^mt^mi>^m^mvtcm^ 

{tjcoor. mmt4 3 0 0 0 g/gKffl^U MF R 
3. 5g/l Omi n. . XY2. 0%. JfcffiKO. 3 
5g/cm\ ¥$tfc&440y. aO. 45. SMfflte 

[00923 mum 

30 m&9il® (4) r&6ttfc@{*:)iB«Jj£# (A) 

(a) o^afPXO^Him^ccfcti-r. 100m 
1 <Dffl&m-C<Dffl&lC*s<.>-C. umi&ft (B) ior^ 
*-9->{CT 2 Lfc h x^;UT>>U 5 ~V A* 2 
8ml/hr ( h U i^UTJU 5 At LTO . 3 7 
g/hr) ©«l£-C{fc»&U 5 1 ©Rj£g«:R^._rtS 
All L<DEft«*flH>. JSlEfiS i Sr4 5'CiLfcfeW« 
ISlSltCfloft:. fiX^ <B) t&ft (A) (DSttWCfiRb. 

(a) tfS^(B) i©««*si^«fi^pa»6sn4* 

40 -C©ffiflB$fBI D'«1 8 0 0#-C*«), Slt>©»6>PfiafS 
T'd^OS* Kt*5®t. S'xD'Xexp (-3 
0 0 0/"P) iiO. 5 3-CAofc. 
[0 0 9 3] S'B7"C*0. ^{BS^SRO^SS 
KJIfflD' ^76^*0. SISJIKT'^S 18* KT* 
-5/c©-C. S'xD'Xexp (-3000/T')tt 
0. 04T»D, SxDXexp (-30 0 0/T) tt 

o. 5 7-c*o/c. mmmfcft (a) i ga/c0 2 5 

gO-fWls'sWfcl&bX^ZC tifit>iPr>tc. Ctl 
«. S^L/feSl^afl/^O. l%{Cffl^Lfc. 
50 [00 94] ^nfU>©f«aS^«. tt«fiJ^(B) 
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-^A*2 5ml/hr ( h 'JiWr^ 5 At b 
X3. 3g/hr) <D$t£-vmimtiLttl'M (m) £ 

lsi««cLrtfo/c. 

[0095] SS2©»tlS^*>6&#HJ0fcS**fi£ 
ttKour, ritt«4 5 0 0 0 g/gtCtBSU MFR 
3. 6g/10min. . XY 1 . 6%. aSffiKO. 4 
4g/cm\ ¥*3*&&1 700m. oO. 18. Sfcffl 

[0096 ] fSSfetfH 10 

mfiflli© W) rf96ttfc@#ftB8)£# (A) 

C>, (a) ©^ofuxo^{ifi^tc*it>-c. HffcftMi 

fi£# (A) tWm&ft (B) ©Jgtti*. lOOmlCS 

tt*«:fu.. 5 KDixstrnzmmv-cniK c^) <hisi 

SKly-r-T'afuxD^as^lf^fc. (A) £ 

(b> t<Dwm^mm^*mmi n**-c©*iis 

RSFraD'^9 0 0 0 0*j>-C*-?/c<D'C. S'xD'Xex 
p (-3 0 0 0/T 1 ) (3:2 6 7. 4 5. S 
xDXexp (-3000/T) «268. 57t*-j 
ft:. ^<ttt^tCOI,>-C«. ®#tmfitft (A) 1 gSfe 20 

•3 6 0g<D^afb>*iSi6brteO. &*&Lft:?8tt7' 
OtflxXDO. 2 5%{C*B^Lfc. 
[0097] SB2©»ffiS^a>P>l£!rHit,/aiM&ft£ 

ttK-onr. tsi4B2 3ooog/g{cta^L. mfr 

3. 8g/10min. . XY1. 9%. SS!8K0. 4 
3g/cm\ ¥$&&1 370 u. crO. 30. Sfcffl 

[0 09 8] I&660I5 

9mm\<D <«n -c»e>n/cH«:ftB«)iR^ (a) 

l». (a) ©T'neu^izvfHiS^Kifc^-c. ^{IS^ 30 
©JKl£S*fStHH3 £|iD«5 1 ©SBWCftA 1 L©E 
j£g*flK>KJ£iaK£4 5 *C£U *ft:. WMteS^ 
(B) £Lr^*1f>{cr2%(Cfc«?Lft:h lli^T 
jUSx-^a£2 8ml/hr ( h Mx?-JUy;U$ A 
iOtO. 3 7 g/h r) ©StertftteU BttSSSKfiX 
# (A) *s*Vimfiift (B) 4 1 0 Om 1 

m l © ( a ) £ |Sl««:?«ia;^*tfo ft:. 
[0099] SxDXexp (-3 0 0 0/T) itO . 

0 4"C*ofc. @{*)W!«JiJE# (A) 1 e^tc*) 1 5g© 40 

*60ft:?StK:/atfu>©0. 0 6%cctasufc. 
[oioo] ^Dfu>©mtas^ti. B4i&j&# (B) 

1 i/T^*if>«cr 2 o %fc#f?(yfc h x^^r;u 5 

x->A£2 5m 1/h r ( h 'jX^T^S-^Ail/ 
T3. 3g/h r) ©9ter&M£*&0ft:fcW <^> £ 

[oioi] m2<Dmm-&8frz>mitiiiistcmtem£ 

ttfc-^r. rittB4 80 00g/gCCtBat. MFR 
3. 2g/10min. . XY1. 7%. &ffi&0. 4 50 



1$gg^6 - 1 22 7 24 
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Og/cm\ WflSl 200(t. crO. 35. BStffl 
EHP^fil7. 3fl%t*^./c. 

[o i 02] mmme 

*->9At»5fcl 2 0 g (4. 9mol)m ChK 
39JR6g. 2-x^;l/^**>'-^25 5 0g (1 
9. 6mo 1) feitff iOf-h^^h + i/Kl 680 
g (4. 9mo I) . 7{t;Hiy-[V^'l'47 0g 

( 1 . 7 2 m o 1 ) 3 <=>tC7 r *> 1 0 L 

/c«9 0*C*-CSSL. ffc£-r**3&#X«rgfl&0&ai 
^«'>-iUT"Cl^H!»ii$L/c. 1 4 0*C* 

■c^SLr2^raSJ£*tfi-\ 7^^Ai?*>* 
£tfKj-jg?K (M g - T i jgjffi) *f#fc. 

[0 103] OtKIIfta, i -yf-iUTJUSx^Ai? 
?ta-7-fF2294g (7. 4mol) 4-^+1f>«:-C 
5 0%fc#JR0ft:£j£*2B^aH*rto*ft:. f"*T* 
tt]*.ft:©%. 2B$W*WT7 0^*-Ci?-Sbft:£C3. 

[ 0 1 0 4 ] *>< LT$6ft/cfife@<*£fiM»*£t?X 
7'J-(cE3fc{fc**>5. 2 l 4^an^>«>5. 2 

^6 7 0>«ttUL. 1 0 0*Cr3B$IHJ5lc;S-tffc. 
[0 10 5]£fiS?&43ja-r*C:£K:J:»). HfW&J* 
BKU US. 0ffi<b^*>5. 2L (0. 4 8mo 1 ) 
£?pa"0-tf>5. 2 ir##Lft:i§j8t*J>Il*.. 10 

0*c-c2B$iBi«^L/fc. c©^£«)«:^+i>->*»n^.ja 

J*»fP**H>. (A) ©X 

U 7C*#flrl,ft:£C*. Ti«3. 0*fi%r*o 
ft:. 

[0 10 6] fr< LTf96nfcBttfcB«fiK# (A) 
t>. mt^ili© (a) *j<fc«yt <^) ii3l«K:L-c^atr 
i/^cfit^y^o fu>©Mtas^ ; &tf o/c„ 

[0107] ^Hfffi^tc^vr. Ht*:««fiR» (A) 1 
g^/cO 1 0 4 g<D?UVl'>ftl5J&lsXmc t&t> 
fr^tc. ciatt. «*&O/c?Stt^afU>©0. 42% 

[0108] 3!2©SttBffil^*>6&*fflLft;£»*£ 
(*(C-5«,>r. r5t4«4 94 0 0 g/g{Cffl^ly. MFR 
5. Og/lOmin. . XY1. 3%. SffifiO. 4 
8g/cm J . ^lftS1 500tf. oO. 10. flfttD 

tl^^fiO. osa%r*o/c„ 

[0 10 913IJ6W7 

^otb>©mfflaSiK3S»^ : S:^6fiL/c„ -T«cfe^. 
»fi^ 1 ©rtSS 10 0ml ©SJ$««#SI&IS. 
SI5 1 ©8Kf«W*Slt«. fe«i:C/rt^93m J ©atB 

imm&miim 2 stcigtca* w u ^ > f i rtgai 3 m 

' ©mtBiS»*s:fi^lS«ril5>J«:iSMg 0 It. 



(12) ^^6- 1 22724 

21 22 

[0 1 1 0] (-O V&*>tltc®t*Wmft S«%-C*0. *§14tt25 00 0 g/grCCtaSU. 81 

(A) (a) ©^at-u>©^Him£ttl5Hi«: S£g <b 31 2 3 S^KfcW **£{*©£)£ 

Sl^»7 0:16:1 4T*-?/t. ft*J. 531©SttBfi 

[ 0 1 1 1 ] m 1 ©SWBfi^Stt. ^atb>»E*il 68*>6a*fflWct^*BMFR44g/10mi 

4. 8 kg/cm 1 . *5R#:/t3£W>(c*tt,0. 0 4 n. , XY1. 4%, S&2©ftfBfi£g*>e>&*ffibfc 

9mo 1/mo 1 KfrSJ; ^KOt, £111 6kg/c fi^ftttM F R 2 2 g / 1 Omin. . 

m'G. S^iSS^OU ¥S>?S@B3flffl2. 0B$IH1©& 4. 4%-C*-?fc. 

#-CS££*fofc. fi^3n/c*';-7-tft^-*f$*Wl/ [0 115] 

*>*{ctfcmu xm-c. m2omm£&~-&£iis imxomtu &-©*»«. s&&*#4>&<. sk# 
fco io 0^**s3©¥^fa&*»Tsa^&©Sf<.>s£#& 

[0112] SB20[>m*BS£g-c». ^afi/^ff*! ^#sci*i-ct€>*i't9i*!|#tt*i«n-ct^*K:* 
6. 6 kg/cm'. imtx.*V>1fi-7UV\s>im t^^tfffiaTjfcOfi^flaBB^ffSt £ 

b&*0. 04 1 mo 1/mo 1. 0. 28mol/m i> SlffiX&Z. *©/<:«>. i^ISKte^rft laffi 

o 1 KfrSJ^KLT. £IE1 Okg/cm'G. S£ S^Etrtr©ff««5©4fi5c*s|!EjhSn. xeHSStt 

iaS8 0'C. ^1^93^1812. 0 ^ffl©^fr-CS^=S:ff 4^h*:/**|&JtTac&#r*4fc». SSl/C 

[01131S3 ©»fflfi£ST?tt. £ L< >#BE# <t'©ffc£*ifc < . «i£±© h 5 -7)Wfm 3 ft* . 

0. 8kg/om'. *3Rix^u>*i^nk-U>(c>* [0 116] !&-©$»:£«. fi£i£14#fi«>ria&< . J* 
U£*3. 3mol/mol. 14. 4mol/mol 20 ^jffl^*«:S«<fr iBlPtXfiW^Sftfi^W^ 

{CfcSJ:5{Cl,-C £E1 Bkg/cm'G. S^fifi n5CfC*5. ffirSHrC* */<:«>. »a©te. S£ 

70 -a ¥-*}%&mmm2. ommoy&tt-cm&ztf-? ^©<c«#&< t *'jv-©fl!is{t>;F^£&9. ma>x 

[0114] ?S3©a«ffi£§*>6J£*ffl [0117] »=©»**. £(*Sl»J1?fc#««>-Cft#-C 

C 3. MFR19. 4g/10min. . fcSfcJ&tfcSfiHCJ^S^fcrtHffctt. 7-*?^:* 7 

x^U>^S14. 2%. SffcKO. 48g/cm3. -f-?>^©^j:C>fllhfcfiSSf 0 a p«:-^Aia^(**5ff 6*T. 

1 4 0 0 w . aO. 14,a*ite^^«0. 8 4. 



